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INTRODUCTION 


This document describes au air traffic model of the Los Angles 
basin projected into the 1995 time frame. The Los Angeles basin 
is known to be the area of the densest air traffic in the United 
States at this time. It is expected to continue to be the 
densest area of air traffic activity in the 1990s. This model 
is a “snapshot" of air traffic in the Los Angeles basin, and 
represents air traffic at a “peak" instant in 1995, i.e., an 
instant which contains the greatest number of aircraft expected 
to be airborne in that area at any time during 1995. It contains 
complete position and velocity information on each aircraft in 
the basin at this peak instant. The model contains 1105 aircraft 
and is referred to as the LAX-1100 model. 


LAX-1100 is derived from an earlier air traffic model of the 
Los Angeles basin for the same year, described in Reference l. 
LAX-1100 revises that model by using current air traffic 
forecasts, but maintains all the realism inherent in that model 
such as topographical and airspace constraints, and aircraft 
performance. 


This document briefly describes the methodology for deriving 
LAX-1L100 and its data formats. It also lists each aircraft in 
the model. 


The model is stored on tape number 1218 at the MITRE/Washington 
Computing Center at 1820 Dolley Madison Boulevard, McLean, 
Virginia 22102. 
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2. THE LAX-1100 MODEL 


LAX-L1L00 is derived from an existing and previously widely used 
traffic model of the 1995 Los Angeles hub described in 


Reference |, here referred to as LAX-1840. LAX-1840 makes 
extensive use of real life information abont the Los Angeles 
basin, such as airport locations, Cerrain, likely airspace and 


route restrictions, traffic flows and patterns, aircraft altitude 
and speed profiles appropriate to their performance categories 
and flight types. The model was hand made; all this renders the 
model highly realistic. However, the traffic levels used for 
building the model were based on the forecasts available in 1972. 
Air traffic statistics have since experienced a significantly 
slower rate of growth as a result of the energy crisis. The 
LAX-L1O09 model incorporates the latest FAA forecasts. It 1s 
based on the LAX-1840 model and maintains all the’ realism 

i otherwise inherent in that model. Section 2.1 briefly summarizes 
the relevant methodology of the original LAX-1840 model. 
Section 2.2 summarizes the new forecasts used for revising 
LAX-1849. Section 2.3 describes the method used for obtaining 
LAX-1100. 


2.1 Review of LAX-1840 Methodology 
Reference l uses the growth in the total annual operations in 
the Los Angeles hub to estimate the growth in the peak 
instantaneous airborne count (IAC) in the basin. Let N71 and 
N95 be the peak LACs for the Los Angeles hub in 1971 and 1995, 
respectively. Let A71l and A95 be the total annual operations in 
the Los Angeles hub for 1971 and 1995, respectively. Then, 
Reference | assumes that 


ie a 


Reterence 2 provides a peak IAC of 495 for the base vear 

(actually 1972). Reference 3 shows that this IAC is based 9n 

about 82% of the air traffic activitv in the basin. Thus, the 

total basin IAC, N71, was estimated bv Reference 1 te be 404%, 

The 1971 annual operations count A71L = 6,357,900 operations was : 
available from FAA sources. The 1995 operations count, A95, was 

obtained by the following method: 


AD5 = (1+R)24 * ATL, where R is given by (1+R)!9 = 493/A73 


433 and A73 were obtained from FAA Terminal Area forecasts (see 
Retrerence | for details). This egives A95S = 19,477,590, 
Therefore N95 = (19477/6357) * 6990 = 1849. This total TAC count 
yf 1440 was then subdivided into various subgroups in proportion 
t > component operation numbers. 
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eet Wea Gace one ere bata 4 i epee ted ta Meet arvr 
trp Pieet ura jyectbons  svighr ive: Panne 9! lists the 
ma 1. tron Reterence 4 fer the years DYN) and (490 tor three 
ts Tooperatboms: air carriers, aweneral uviag jen itinerant, 
woh pou ral caviation local. Mhis if the tinest subdivision of 
Meratiocs avaitable an Reterenee 4. For th study, the 


Der tao  wittin each category were projected oinoraer five 


Laie at tie vear 1995) assuming 2: constant vearly percent 
erowtt: cetween F485 and 1995. These vesultin2g new forecasts for 
i499, are alse ]isted ain Table o-l. 


Table v-2 compares these new forecasts to tie orivwinai 199% 
forecasts used in deriving LAX-1840. Military operation are 
assumed to remain constant at the levels of 


[->2 shows the ratio of the new forecasts te the cid forecasts 


Reference |. Table 


fer each flight category. The new forecast vieids a total} 
Stidi operations count which is about 60% of the old forecast. 
Thus, maintaining, the methodology used in Reference 1, the total 
number of aireraft in the 1995 Los Angeles basin peak snapshot 
sould be expected to be about 60% of the number in LAX-1840. 


2.3 Derivation of LAX-1100 


Since Reference Ll assumes a proportionality ot the growth in 
aanaai operations to peak LAC at all levels, the new forecasts 
sounded Se reflected in smaller total TACs for the basin in each 

the three flight categories of Table 2-2 in the proportions 


risted there. A random number generator is used to delete 
air oraia from the LAX~-1840 model, as shown tn Figure 2-1. The 
Tanai set of aireraft in the output file LAX-NEW is thus a proper 
euSeet oof the aireraft ain LAX-1840. Each aircraft tnat is 


revaine + tn LAR-NEW has all its original! coordinate values. 


Ca’ 8orent runs were made, with three different starting 
namber seeds providing three different LAX-NEW models. 
The three versions had 1074, 1096 and 1105 aircraft respectively. 
se LIG3 arreraft model was chosen as the revised Los Angeles 
vasan model and was named LAX-LLOO,. 
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FIGURE 2-1 
GENERATION OF LAX-1100 
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3. DATA FORMATS 


The LAX-1L100 model consists of 1105 aircraft. The model exists 
as a series of 1105 card images, each card image consisting of 
data on one aircraft, and is stored on a 9-track tape. 


Section 3.1 describes the format information for reading the 
tape, and section 3.2 describes the formats for interpreting each 
card image. 


3.1 Tape Format 


Tape number 1218 is a 9-track tape and contains the LAX-1100 

model. It has been created on an IBM/370 (Model 148) computer 

running VM/370. The data density is 800 bits per inch. The 
| data set consists of 1105 logical records as shown in Figure 3-1 

(see Reference 5 for IBM/370 nomenclature). Each logical record 

corresponds to a physical record 80 bytes long. Each byte 

represents an EBCDIC coded alphanumeric character. Each logical 
record is thus an 80 column card image. A tape mark indicates 
| the end of the data set on the tape. 


3.2 Formats For Each Card Image 


This section describes the data formats for each card image. 
Each card image contains complete data on one aircraft. These 
formats are identical with those necessary to interpret the 
LAX-1840 model of Reference 1. Reference 1 also contains a 
description of these formats; however, Reference 1, as published 
in March 1974, contained an error affecting the interpretation 

of columns 41 through 53. This error was later corrected by a 

: correction sheet dated September 11, 1974. The formats described 
in this section incorporate these corrections. The following 
formats are thus the correct formats: 


Item No. Card Columns 

1 1-4 Aircraft sequence number 

2 6-13 Aircraft description code 

3 15-17 Departure airport code 

4 19-21 Arrival airport code 

5 23-39 Aircraft position (x,y,z) 

6 41-59 Aircraft velocity (x,y,z) , 
7 61-64 Aircraft heading i 
8 66-69 Aircraft ground speed : 
9 71-74 Aircraft turn rate 
10 76 Flight plan code 
11 78 Flight phase code 
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The interpretation of the data codes and the arithmetic precision 
and units of measure are included in the following detailed 
description of each data item: 


at 


1. Aircraft sequence number 
Cols: 1-4 nnnon 
Data: a four digit integer ranging from 1 to 1105 


Des Aircraft description code 
Cols: 6-13 a} az a3 ay nnnn 


Data: Descriptor Category aj a2 a3 ay 


Sequence number nnnn within a category 


where 
Alr carrier a, ag = AC 
T SST 
a3 = L Long haul 
M Medium haul 
S Short haul 
U Ultra-short haul 
ay = H Heavy aircraft 
L Light aircraft 


General Aviation or Military 


a, = for VFR 
I for IFR 
ag = I for itinerant 
L for local 
4 (0) for over 
a3 = G for general aviation 
q M for military 
a, = A Single engine 1-3 places 
B Single engine 4 or more places 
Cc Multi-engine under 12,500 pounds 
D Multi~engine over 12,500 pounds 
E Turboprop 
F Turbojet 
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Departure airport cody 


Cols: 5-17 aaa 

Data: One of 48 airport codes 
of eight kub boundary ustals 
flights departing trom airports 


Arrival airport code 


Cols: 19-21 aaa 
Daca: Same as (3). (Hub codes 
for airports outside the 


Aircraft positions (x, y, 2) 


Cols: 23-28, 30-35, 37-39 
+ XKKK, + XXK.X XXX 
Data: x ccordinate in nautical 
y coordinate in nautical 
coordinate in hundreds 


N 


(see Table 3-1) or one 
(sen Figure 3-2) for 
outside of the hub. 


for flights destined 
hub. ) 


miles 
miles 
of feet 


The coordinate system is centered at the LAX VORTAC. 
The VORTAC is at 339 55' 59" North Latitude and 
118° 5' 52" West Longitude. The x-axis points 


(true) east and the y-axis 


points (true) north. 


Altitudes are referenced to mean sea level. 


Aircraft velocities (y, x, z) 


1-46, 48-53, 55-59 


Cols: 4 
+ XKK-X + KXX.X + XXXX 


Data: v is velocity in knots 


x is velocity in knots 


z is climb or descent rate in feet per minute 


Aircraft heading 


Cols: 61-64 XXX 


Data: Aircraft heading from 0 to 359 degrees 
(0 = true north, angles increasing clockwise) 


Aircraft ground speed 


Cols: 66-69 XXXX 
Data: Ground speed in knots 
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NOTE: The Hub Is Divided Into Eight Equiangular 
Octals For Arrivals And Departures Across 
Its Boundaries. 


FIGURE 3-2 
HUB OCTAL CODES 


9. Aircraft turn rate 


Cols: 71-74 + Xex 

Data: Turn rate in degrees per second 
+ = clockwise 
- = counter clockwise 


10. Flight plan code 


Col: 


7 
Data: no flight plan filed 
n 


= 1 
= 0 no flight plan 
ll. Flight phase code 


Col: 78 n 


Data: n= 0 Cruise phase 
an = 1 Climb phase 
n = 2 Descent phase 


A complete listing of this data set is provided in Chapter 4. 


4. THE SNAPSHOT 


Table 4-1 Lists the LAX-1100 model. 
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WHP HB2 -9.3 24.l 25 tle.s 4244 600 
MAL wHP 35.1 é2eT 4% -38.9 -~LlUIel -200 
TIA KO? 3.3 30.7 34 1.4 74.5 ) 
HHR XOL 21.7 14.1 44 113.2 -19.9 Uv 
CPM xOk - 344 41.3 35) 142 26.9 a) 
ONT xOL 44.0 21.3 6% 115.20 0.0 0 
ufo DL -7.5 51.7 66 -99.5 57.5 2) 
VNY X42 37a? -6.4 56 -14.9 129.9 0 
HH X42 BL.7 -23.3 35 Gel 134.6 Nv) 
PIC x42 34.9 -3.9 $5 -103.9 69.0 9) 
INT X@2 53.8 -4,.8 25 -103.3 37.6 9 
HRS X42 66.5 -2561 46 1LtleO0 93.2 0) 
WNY S72 -24.1 25.5 26 2364 -4327.9 0 
TOA 352 -9.6 18.9 47 83.5 -99.5 a 
$40 SZP -13.3 8.2 45 83.5 -99.5 9 
HHQ SIP -de2 13.1 30 49.9  -d6.6 0 
FUL S7P  -15.% 28.6 33 -2264 -17720 ~400 
HAT S22 -3729 59.1 387 -t19.6 52.7 ce) 
P3C X32 17.9 24.46 84 $4.2 -TO.T fe) 
RAL X32 44e4 25.8 64 65el -54.6 ¢) 
SFR X32 T.Y 5.1 37 -834.2 -35.9 -600 
H30 32 -1.9 63.8 65 -115.0 0.0 0 
TOA X37 -16.2 34.8 35 21729 ~-32.5 150 
SMO X37 -1966 17.2 360 «1166.9 +6725 a 
HHR X37 -3.t Beh 24 118667 -99.6 ) 
PIC X37 13.7 366.9 64 95.2 -55.0 0 
RER X37 51.9 16.9 46 198.8 5.7 200 
X37 HR7 6.8 ST. 34 BU.6 -8).6 700 
CNT L384 4669 -22.4 27 -95e4 -9504 ) 
RAL 138 53.b -15.8 27 -122.1 44.4 0) 
SM SBT 3460.5 13.1 sh 16.2 103.64 (e) 
L32 ShT 14.6 33.1 53 -9.5 199.65 i) 
S2P SUT ~4an 35.5 55 S2.H Ll3.2 ) 
PUA ¥25 25.8 -6.5 3? 46.0 98.7 -200 
SM) X25 13.1 13.4 34 $5.5 97.7 200 
SFR X25 -3et 26.5 36 114.4 71.5 ce] 
«25 8] She.2 9.6 35 5206 144.7 900 
HBL X25 73.7 8.4 he -3.4 -99.9 1) 
Tya X15 “9.6 @l.? 595 49.5 136.2 fe) 
Ful Xbs 22.7 34.1 45 81.9 57.3 ie] 
TIA X31 1.9 -19.6 433 43.6 104.2 0 
PIC x21 dhedD -tl.3 37 =74e2 74.2 a) 
SFR KBB 3609 -24.b 4 2.0 159.0 0 
RER x33 60.3 -7.9 35 -114.29 204 0) 
SST X33 55.8 2.4 $6 -115.0 3.0 0 
OM Xe 32.4 46.5 6 $1.9 112.7 a 
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AERCRAFT AIRCRAFT PISITTION AIRCRAFT VELOCITY vREND TURN GL 
SEQN DESCRIPT ALKPGURT N ME N ME FT-90 KNOTS «KNUTS FI/MN ARNG S90 KAIF UO VO 
NO. CCOF DEP ARR ~k- SY aL =¥.5 “xX -2- DESS KTS DGsa0 bE 2 
123456789 123656 789012 3456 7AIL2 3456 TRIDL2 3456169912 3496 TROD IL 73456 THI SOSH AY) 
$52 VIGRIGAN COR X43 47.9 BIeF 45 EUYeE -1I92G 2 315 155 Jeo 2 3 
992 VIsb048l L36 X43 58.6 1o.9 64 142.9 -42.0 500 330 164 3.) 9 
553 VIGPO+9? KIT x43 SL.? 18.9 75 67.4 -116.9 O WU 335 J.9 0 9 
554 VISBOGR6 HBL X43 53.4 27.69 45 52.4 -99.9 v 390 105 3.20 9 
555 vVIiGCOJ0O1] GSXR LGd -Tee 4.6 Td -196.0 126.3 QO 630 165 vY.d bv 
554 WE5C0903 432 LGB 5%-3 -87.2 44 24.3 -137.8 OQ 28) 140 9.0 0 9 
$57 VIGCII9@ SM) VNY 1.7 12.0 290 59.4 -173.0 1090 390 119 9.0 01 
558 VisC0905 “XR VNY -25.1 t2.0 73 70.1 «8619226 0 70 «205 0.990 0 
559 VIGCO908 VNY HO -1.7 46.59 95 119.5 10.4 0 5 120 Vadvd 
$69 VIGCOI1U PIC SNA 39.3 905 35 -162.4 -28.6 oO 190 165 0.399 
561 VIGCCOLI xOL TEA ~648 tO.4 56 -1ld2.t ie Oo l70 :85 9.9 090 
$62 VIGCIO1S HRI FO4 3722 -7.9 BG 3543 -166.2 0 258 170 9.9 1 9 
§$3 ViGCOOLS TIA HAL 40.7 2.7 75 95.90 164.5 0) 60 190 0.9 19 
564 VIGCOQL6 432 TOA 55eR -15.5 64 59-8 -1loee.4% QO 290 175 J9 00 
565 VioCIItT CNT SHU 20.1 8.6 63 16.5 -189.2 0 275 #199 9.) 9 3 
560 VISCOOLA S45 HB? -~3.4 16.5 63 183.2 -66.6 0 340 195 0.099 9 
Sol VIGCIO1LS HB6 SMU ~7Te2 39.6 9 -LB7e1 32.9 o t70 190 0.9 0 9 
568 VIGCOI920 S47 HBL 13.1 -7.5 43 57.0) 12223 0 65 135 J.) 7 3 
569 VIGCOU2Z2 HSL HR 12.7 -14.3 AS 53.0 -145.6 QO 290 155 Jed VU 
STO VIGCO025 CCA BUR 11.) 13.7 42 57.8 -159.8 -1200 240 169 0.9 0 2 
S7L vVIiGCUI26 437 BUR -26) 13.1 75 -150.6 87.0 -t200 150 174 2.) 0 2 
$72 VIGLIV27T SUR HBI 30.3 2i.7 77 0.0 159.U 200 90 159 0.300 
573 VESCIIZ8 THA PLC 41 9.0 43 Lid? 83.1 0 35 145 O10 00 
574 VIGCO029 LLB PUC 23.1 -7.9 13 108.8 1045.8 900 45 15@ 0609 00 
575 wl5c)031 TOA CND 334 725 (53 85.0 4?.2 0) 69 379 0.000 
576 VIGCIO32 HHR CNC 22.7 “4.1 54 5644 155.0 J 70) 165 «629.0 0 0 
S77 VIGCO040 HBL EMT 35.5 19.6 66 -106.9 -155.6 Oo 235 #199 0.9 0 DU 
575 VIGCOU4L ENT HRO 18.6 23.8 %75 129.9 -75.0 0 330 190 0.9 0 9 
579 VIGTIV9GG HB82 FUL 67.0 -1L)2.0 88 1.0 -1L12.7 0 290 120 Je lv 
539 VISCI045 wy CPM -5.5 15.8 5S? -150.3 54.7 0 160 160 J.9 9) 
Sal VIGCV046 XIL CPM 2364 24.2 TH -b6963 14.8 9 #175 #1170 wIAD 
582 VIGCV048 HHR OXR “966 lo.2 62 Ue0 -199.0 0 279 190 3.9 99D 
533 VIGCU04SS FUL "XK 23.4 23.4 33 140.9 -51.3 0 340 150 9.9 90 
58% VIGCOISL HRI UXR +2725 4A.2 195 -1962U = - 33-8 0 190 195 0.39 0 90 
535 VIGCQUS2 CPM UNT 48.6 @.A 338 T7el 91.9 0 50 120 -3.9 90 
$86 VIGLOI953 LO2 GNT 4.6 25.1 «74 0.9 175.0 9 97 175 Ov i O 
587 VIGCO054 WHE UNT 2564 29.3 77 13.9 159.3 0 85 160 90.090 9 
53R VIluC9055 XII ONT 40.3 20.9 Te -56e6 121.4 -500 115 134 0099 0 
$49 VISCQI57 480 GNT 56.9 16.5 66 ~86.7 193.4 Oo 30 145 0.9 3 9 
$99 ViGCO059 SFR KAL $0.29 29.7% G93 -L13.8 63.2 0 i60 185 0.7 0090 
§9L VIGCUI60 L3d FAL 41.3 1.3 St -b3G.2 109.2 O 40 170 0.9 v 2 
$92 VIZCVI6l *%25 L16 39.3 ~7.5 41 -k21.2 -69.9 9 210 140 Jevl 0 
$93 VIGCCO62 WNY wot 3.4% 332.1 52 195.8 49.9 9 3006-180 60.0 0 0 
594 VEIGCOG64 9M) HRT 1u.3 1.3 36 79.1 -1360.8 B00 280 139 #1465 01 
595 VIGCO06S HB6 LU2 -16.5 22.4 29 O.0 149.0 -800 90 1449 0.0 9 2 
$96 VIGCJ06E SNA LU2 2669 9.6 +4 140.9 -51.3 Oo 340 150 0.9 1 0 
597 VIGCOO67 RAL LO? 17.5 25.8 G2 23002 -83.7 0 340 245 3.000 
$98 vIiGC)068 CCB HAL 63.8 14.4 55 9.0 135.0 0 90 135 0.000 
$99 VIiGCO069 S40 CCAR 1R.2 15.5 76 33.8 192.0 0 80 195 -U.5 2 0 
600 VIGCOOTL SZP APY 24. 27.9 9% 66.6 183.2 9 70) 0 6:195)0 (000 DO 
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107.2 
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-~23.4 
-116.6 
148.7 
61.5 
92.4 
172.3 
-50.4 
- 138.5 
2U.0 
-14.9 
4oe1 
31.9 
-137.8 
0.0 
-1097.2 
130.2 
96.4 
59.8 
-~162.6 
112.4 
- 129.4 
93.2 
-197.2 
144.7 
-87.4% 
-116.6 
- 80.3 
-68.8 
-39.3 
-11.7 
-04.9 
147.4 
207.2 
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-153.6 
Lli.s 
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190.1 
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-L35.1 
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-126.9 
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G4.4 
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-129.9 
126.8 
-176.2 
-24.3 
155.0 
39.9 
109.2 
-114.9 
164.4 
162.6 
112.4 
~108.6 
thl.0 
-89.9 
-52.6 
~151.5 
L16.6 
95.7 
98-2 
10f.0 
~134.4 
112.5 
~ 142.4 
-139.7 
43.4% 
175.5 
- 165.8 
333.5 
-407.8 
leek 
216.2 
192.5 
68.9 
~16%.8 
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ALY CRAFT ATKCRART POSETIUN AIRCRAFT VELULITY SRN Toes COL 
Sc IN DESCREPT ALXP KT N MEN MT FT-9) KNOTS KNUTS FI/Z4MN RRNG SPD VATE Ub 
Ne CUIE NEP ARR -X- ~Y- -7]- -Y- =X= -2- DE aS KTS Ussan 1 2 eS 


123656 7A9D12 3456 789012 3456 7K 912 3456 THIOL] 5456789123456 7TRIDL 23456 TRIVI2 $2945 6) 


651 [LGAI092 COM CPM 19.1 -15.1 47 0.0 4u.0 Q 90 dJ -leo t 2 
652 ILGADUNe CCB CCAR 33.1 4.8 ?T ~-95.T -89.3 QO 220 1?5 Jed 1D 
653 ELGAUIOS APY APY 58.6 $0.3 33 -14924 -659.5 O 205 155 v9.0 1 Vv 
654 1LGA0006 L66 L&6 Gi.? 1.9 39 -280.2 195.2 -600 105 99 DIL 2 
655 ELGA0I08 L12 L127 73.8 21.7 Bl 122.8 36.0 a 39 150 OG.) LV 
’ 656 [iGRVOOL LGS LG 7.5 -4.3 G1 3-22.25 -128.u QO 26) 139 -4.5 1 ov ° 
657 1L589902 LGB LuB 1.0 -1003 49 -142.7 25.k 9 170 i@#5 v.13) 
654 [LG800J0% L639 L638 32.0 -25.5 49 -90.6 4G2.? 0 t595 Ludu 27 1 9 
659 $L589)03 Lu8 LSB t2e7 -Lled 42 23.9 35.9 -700 ih) HO Jed 1? 
667 16580905 L358 L&S 41.) -9.3 35 3.7 -99.6 0 275 i00 4.9 Lu 
641 113530V06 L548 LGA 19.6 -~7.2 21 ».0 -154.9 ~LO000 270 154 3.39. ? 
66? TLOBIILL SNA SNA 266.2 -2d.4K al -139—8 1.3 O 177 bed F.0d 1 2 
$53 ILGBUIL2 SNA SNA 19.3 -5.1 34H. -90.0 -54.0 Oo 21 $05 ved kt 2 
$64 ELobO0L3 SNA SNA 34.41 -L8.2 22 -600.1 -6).1 9 225 HS 1.9 1 9 
665 TLSBINL7 NUR BUR 5.1 eB 44 17.3 ~-99.4 0 289 i0U5 Usev ld 
j 604 [LsoB)I290 rt FUL él.) -1.9 23 -~3.3 94.9 0) v2 w Jed LV 
667? [L5bVI235 RAL RAL 56.2 5.2 25 -5725 5945 9 4136 30 Jed 2) 
658 ILuAII24 L1L& LI 2502 -13-7 26 -9be3  ~ 3704 yY 201 log Ved: Eo. 
669 [tG6C0)01 1 3b LoS 25.1 -9.9 OF Ro.8 BI.9 J 46 $25 Jed t 2 
670 [L3COU04 SNA SNA 3207 -1324 22 ~-1629 -193.2 -900 265 194 39.9 1 2 
671 TLGCOIO6 HHP HR 4.8 -Teo 33 -b14.9 9664 DQ 149 150 J.9 21 9 
672 ELGEOIOZ PDS PHC 16.5 l+#.4 62 23.2 131.9 L000 89 134 ~2.0 ft 1 
O73 ELGEI)I3 QXR UXR -54e1 38.6 oF 153462 128.5 0 40 200 Jed lu 
674 ILSE000% ONT INT 41.3 6.8 62 44.4 122-1 0 72 130 9.09 1 9 
675 VLSAUUOGL L36 L36 50.7 L4o7 24 -39.5 -59.25 509 2338 67 9.0 90 1 
676 VLZANV0S 136 L396 4#beh 10.6 22 -l2be.K -4S4.1 0 205 14) -3.) 9) 
OTT VLGAUUNG L36 L36 53ed 14.8 31 -1930% -59.9 0 210 129 22 00 
678 ViGAOOLO APY APV 584A 44.2 41 82.2 -47.5 0 330 95 Jed ve 
679 VLGAUOLL APV APY SR.6 44.3 49 8409 -107.2 oO 310 140 ere) 
68) VLGADNLe APV APV 51.7 5561 Sl 0.0 -120.0 I 2tv $0 Jed DO 
691 VLGADVL6 APY APY 31.4 $6.2 4) -64.9 -112.9 0 240 170 9.3 3 2 
682 VLGAOJLB APY APY 58.6 55.1 SU 98.6 -35.4 J 340 105 9.09 0 
633 VLGANIN2t L66 Lb&45 47.3 -2.0 3 -tel -63.9 599 262 54 Pa ee me § 
684 VLGA0022 166 166 49.71 ~2.7 bh -67.0 43.5 O lel 80 -1leJ 9 0 
685 VLGA0025 L66 L166 47.2 -¥.3 52 £4628 16.2 0) 7 159 0.0 uv 0 
686 VLGAOD2ZE LI2 L122 62.7 9.60 IT 2-7? -79.9 O 272 80 O.0 JD VU 
687 VLGAJO27 LI2 L12 64.1 8.9 20 0.0 74.0 500 90 7% 9.9 O01 
688 VIGA0028 L12 Lie 64.2? 19.3 23 67.9 2.3 0 2 2 -1leJ J 9 
* 689 VLGA0I29 Li? Lie €3.9 t7.2)0=«71 27.4 -T5.2 oO 299 BU uve) JU 
ke 690 VLGAIO33 LIl2 Ll2 63.9 19.3 46 114.3 12.0 0 6 115 Jed 2D 
g 691 VLGANI734 L1I2 L1l2 69.4 22.4 sl 125.5 17.4 0 30 145 2.9 0 0 
692 VLGANO3S LI? t1l2 1.9 22.7 8d ~27./ APT. 0 32 $30 92-999 
693 VLGAONI6H LI2 Li2 66.9 25.5 TF) -109.9 -t.9 O ishb 10 Yevv a 
694 VLGA0UG) L12 L1l2 65.8 12.4 3 53-9 -64.3 190006060310 84 O22 VI 
695 VLGAV039 Li? LI2 65.5 31.0 65 9367 5629 200 30 Ile 96.9 0 1 
[ 696 VLGAJU4E L12 L112 62.0 27.5) 45 -BeT -99.6 9 865 100 dD vO 
q 697 VLGA0D042 Li2 Li2 68.9 3%.4 53 47.7 -26.0 0 356 150 0.9 099 
698 ViGA004S3 KLT XL? The® -17.2 239 11469 96.4 uv 3 150 -1.5 0 0 
699 VLGAU0GS KIL? XL? 7324 -14.4 43 79.9 2.7 0) 2 89 -2.0 00 het 
790 VLGAINGB XLT XI7 67.6 -3.4 345 143.65 -29.2 O 352 145 Gea 0 9D 
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Feo wt GF > PR 4IK 57.3 
FLS Yl adie VER Kik Stoo 
FEE HL GAVE OT O RES 6. 
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PIF wh ed OFF eet ane dob 
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Tee VE Saete FOL @ oa neo 
PrP ele ada Hea | -4.4% 
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Peds gh Wacln e Robs acta iP ~94.5 
Te were iho hh 57RB ~Ld8S 
Perowes myi oP 97% Soh ~ bP 
Tero vi swti22 x3y> «ae fies 
Tet Vi gw ch PO Ft r yy 16.5 
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Te Ya pm pd er Va WR, “tee 
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46 HO.6 49.9 q 
34 ~ bOI 2.0 0 
3 ~174.7 -71e% 500 
27 ~103.9 bJ.J0 0 
34 18.2 -193.4 nN] 
35 7. HI.b ) 
26 ~Lkbl.dD S467 ) 
69 do7 ~i'4.6 9 
‘Vi ~79.4 P9920 ) 
44 ie eee Aes ia) 
$6 -949.6  -445.4 y 
36 --98,9 O#LG ) 
4? -9I 6b T5228 U 
52 145.0 -93,0 v 
360-5444 =§4:.5 0 
49 -Atel1 1198.7 0 
22 1310.3 92.5 600 
47 92.9 -9A,7 9) 
49-2969 79.8 iB) 
43 -112.H 15.8 -800 
3 56.9 1o7.8 9 
43 2.3 LT? a) 
So Lela A620 a] 
43 101.4 -2t.1 0) 
49 17.3 DH. ) 
42 o3.3 135.9 0) 
23-8563 41.6 9 
49 59.1 126.8 0) 
39 -50.9 -143.0  -409 
35 LOTee 979.9 ) 
22 -6').2 =H. 0 rs) 
4) ~218,7 RX1 0 
aA 1Ol.6& Lt5.% 9 
4% 63.5  -79.5 0 
$@ -F1.5 34.0 0 
37 38.0 ar. 0) 
87 -409,3 42.6 1) 
é 3.90 - 199.9 a) 
al -4.4 114.9 0] 
32 Et7,H “34.9 ] 
39 -112.3 54.7 r) 
43 37.0 bleed rv) 
49 -997L7 -345,.5 -200 
49 4.4 -99LY 9 
of Je? -9I,0 3 
Ys -T?.V “42.4 - 300 
3 ve ~AIL OD e8o 
4) -25.3 -86.0 oO 
24 Lae.T 25a1 uv 
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yO 100 %.) 9 
130 140 3.) 9 
210) 144 -3.5 9 
seo 120 vBoY 
230 199 O23 9 

BS 90 9.9 0 
P20 445 J.0 9 
266 425 020 0 
169 45 020 9 

20 449 -2.9 9 
205 ltd Vvevoyu 
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